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(57)Abs^ct' S "' P ^^'^ D ^'"^ ELEMENT AND WIRING BREAKER 

PROBLEM TO BE SOLVED: To realize a current 
-miter which is capable of restraining a surge voltage 
from occurring by a method, wherein the parts of a 
PTC element are made to differ from each other in 
time for reaching a phase transition temperature 
when an overcurrent passes through a PTC element 
so as to enable the PTC element to change gradual 
m the total resistance with time. 
SOLUTION: In a current limiter 30, a PTC element 10 
<s sandwiched between rectangular terminal plates 32 
and 33 and bonded to them to form a current path At 
this point, the PTC element 10 is formed through in 
such a manner that five-layered thin plate-like PTC 
parts of differing room temperature resistivity and/or 

transition temperature, in a de^ ZZZZZT* " "** * phase 

gradual change in resistivity wherebv the pt^ ^^'^ resistivity resulting in 
overall resistance. ' r ' e ' ement 10 is ^^"V increased in the 
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1 

[#W»jfc©$gffl] 

m#m 1 i mi£<Dfflmm&\zttz timmw±9i- 
-rzm<Di&.mM&m%.z&-rz> p t cm^zmmzmz. 

^ ©»flWJ:#bTttiraE»»*fcs<& £8mMw»±# 

T, 

KMEPTCSlHPti, ^JR»©^-©SS8^*«kr;mziCDS» 
^©KlC&^£ttTmS&B&£«5ji£U iM&PTCsfm*! 
©SPffi»cJ:oTia«85^^PTC^fc®«LfeSS© 10 

«fc?.s^p t c m?o±mivmm&fc$:M.mt?z> z 
t\z±Q x mmpTcm?<n&m.&<k\zt%t£54)—>? 

ft*>-ftmzmf£2ti. ^^PTcapfi^jn^cDWia 

1E«©HI»ES3. 20 
[§t#JiC3] iWfHPTCsft^rt*, £i&JftSt*:fcJ:tf/ 

hT^zmtmmttn-v&z z. zm&m 1 

££tt2fB*©ISiiit3g. 

[§t#3|4] flfifBPTCifiTa<> ^U^M5-fhi: 
Sx9S£f|gb*:4>fc< <tfc#*©«Ha^S#5&£nTV> 

(V,O s ) S^tlT. SK=mfU^/t±5?^Afc 
^JJD-rSH^b— ^nA (Cr.O,) ©M^HSS-T^ d 
<t»C«koT^PT c^©«*5^iia[*g6Hibfc^ 

m&m 2 3 IBfE©IB8S8g. 
[W#JS6] *B&KMil&«^©&«SiEa<»Etl5<h, 

sa*t±#bT^-©ta^*t^©ffig#iaa[(cM-r-5 1 

*fc©K8§£Kt*bfcEi8ffl$£»rST&oT. 40 
ffif2Pg«E3§at» iS*«l~5©li-rtl^»r|H«©^g!t#§ 

[0 0 0 1] 

£zfgimmmm&\zmv, se.tc»b<«, 
*«tuc/* izimfe&m&vmfcz'pti. < t *>*§&© p 
Tcmm^zm&zntz.?7cm : ?\z£.-?x)&mm?&$i so 
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a* s p t c m^<Diimfe&£.-z <Dmm\zmz fcfc-a-T, 
ptc m?<Dim&<t \zt%t3.?*)— i;nE.<Dft± &m 

ss-r*. 

[0 0 0 2] 

[«£#:©&$&] m**#t*&-r-5^— 

tt. m*£fll©&«©&j&»::43V>T, XA-^i<ti;T 

KikLft k> . a#©mttsat«i#©iQ3Sfc:.j: o mmv 

[0003] z\<D&?j3.mwt&wi<tctf>\z. £te§a 
j^±©ia^^m8St**««fc8iEnfc»^-ic. ^©«ss$jg 

ffiffitfgi (Mo 1 d e d Case Circuit 
Breaker : £TF> MCCBiBSt) 3.© 

m c c b tt-jft«fc^p-j& t p?«n. masMtftffiffia 
<h©artE^iii«©rairffA. 

[0004] £ ©M C C B ©#$&«, -AS:«k:«b&© 

fc*fb T*«t<a kjs b t e mm ksss© m gsji»r *fr s 

*J:^^i^<BS^*<»:^^n^:'b©t^^TVi 
5. £43. MCCB^ir*itS« 

[0 0 0 5] £©«J;5&MCCB©*S&jg0r§fi£Ji 
*£i±5£«>»;:, MCCBaflr©5I^Lt8^«-?-©* 

stcbx, »^its!En^ja«iifE*isss-r-5sa*Mcc 

Blc^tt^itlrioT, MCCB©SSeMfc»8iEffi 

iSE^etLTH. figssfci-x, ptc 

«»UIWfjW W $ tlX V^S. 
[0 0 0 6] ^MJP4-3 5 1 8 2 5 *f & 

PTcmTit. PTc^T*«i^rs*j)iEnr«to«*-5 
^fjt©ja« (ffite^fig) £A±irPTc^*tjD«isn 

©T&5. lftA<oT, ^©PTC^*fflVifeRBiSSg 
Cintf, iafi^8S-^Ji«SgJrJ:oTPTC^Tfctt 

p t c 3U^©aa(Wfc9-cfiHr*3?a.-;m»*»»* b. 
z\v>%3iVftmzj: o m c c b ftKDmmmm&ttm-zi* 

m£f3.z>zt\z£K), m&mm&mmztizit&iz. m 

»r«ffi^«©/hSV^MCCBT5lffi±. 
[0 0 0 7] 

[%WMi/±^tt5s§] bA>ufca<e>, ci© 

JcdJcPTC^^v^fc^lctt, E5fc^$nsJ: 



( 3 ) 

3 

t, &m\zmmif*m*vx* mm&Mm-tzmmiz. 

5. £©±3&&»&;*:mffi©Sg£tt-tf-- Vtmiiix, 

: ?<Di&&&Mm\z±ftz<itTWiffi&&&ttfritft o -r* 
[ooo8] *is*^ft?Bfi-r©Bai^«, mm<D±z io 

J I S-C8 3 7 0«, MCCB©g&jg»r 

[0 0 0 9] -jRfc, £*&«SiE©/jN$fcE&©^>fcr 
-^>^«ffiSxttT*s©Jr»LT, ®&«gi£©;*;i*ft 

PTCili^StefflLTMCCB ©»#£»£«;*: 
PTC^*^»CJftfei*ti»bTiimSfE 

sst©a*'>£ii&tf3 <t 5 c, -y— i?«jcd^fe-r*. 

[0 0 10] 

[iSS£#fc-r 5 *:*©#©] fit, *MtlJi 
©PTC sfi^ ©RBSfEfeffl £ *>& 5 -9— >?«JE©f8£* 

#-rsiE©}46tjas«sc*#-rspTC3gT&«Kt« 30 
^.t, mm&iz&mmijmtizctizj:*). stPTc 

#LTii«sg*«i*irs p t cm^zm ^ftmmm-c& 

ol, UEPTCSiTte, &JRK©Sg— ©ag^itfSi 
-©^©WKtR^;*ftT«8£l&£^j5£U SfPTC 
£0 Tia«S£*tl£&P T C 

fci$©#is#i&&£ r©©Mi^ra*s^ s b»T^s© 

««EK«t£ys^P T C3iT©£Jgjft©l$W&fl2£ilg®a: 

•rscfcfcio. ^SEPTc^©ja6t^mc<t>b^d 

[0 0 11] C©«k5^:ISS5SI^^T. PTCSgf 
«|g®ffiSi[^*«t^/S fc«ffi*S^MS©S*-g>^^ < 
tfc^&OPTC^&a^-ttWlC&fSSn. MS&PT 

<Dfflizm&mzi.M$>z>wt$Lmz&&i2nT^z>z.ii 

JI&£PTCBC&£58f£#£LT, -S©^PTC 

*mm&)\z. &z>wt&femz&itLT\,*z>Mmmm# 50 
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[0012] £©.£3&RI8ft§gl::&Jfi$n-5 
PTC^ftlTIl ?<JXMH h^«fH£4m& 
©S-8-tt:^ SrPISrf -5 21 i fc ± o T^SSM^^PSE U 

£*>^|&©^{ftj5^#j*$ftTV>5PTCat 
?\ *£V>te, HK-fb-Z^^^A (V.O,) 

ttx, ^m^mt-n+vv &\zmia-?z>=mk-t> 

PA (Cr.O,) ©M*P!aE-rSJ:«i:Jr«koTS^PT 

zm&zn-c^z p t c l v>. 

[0 0 13] *»HlCJ:n«, «8&lcM*&«Sit 

^©ia««t**8Sm5£, MS**±»bT-e©fiS*<m^ 

BSSiE-r^ P T C^T*«Afe©Sitg§*E^:bfelBi^MjiE 

tf/*£ttffite^i&&©&fc54>fc < t %>*g*© P T c 
8B&#> SfcS P T *^S©m-©^feckZ/S 

[0 0 14] 

i&m<D&mv&m) ±mLfz*&m\z£z>PTcm 
T&M^*Lmwi®&&zm&mmmm\z&\,*Tte, pt 

^ffifiifli^'ftjc.t ^«BE©^«ttifW-r5 1 1 a* 

PTC^©*fi»JR«^M^»rJ:*RgaESg©«C 
«&lHia-C^S. iOi56PTCHf(DlW 

m\z£K>* &®m(DMccB&*:m<k-rz>z.£fz<j:s& 

mt.13.%. £tf, *Km(Dnn<DMm\z*3\,*T. mm* 
^mLtewzsiwrzw. ^m^n^<ommmm\z 

[0015] si te*&m<Dmffi&\z&m 2 p t 
c^T©-^M^SB*^-r^«Bn?*s. ptc^i 
ott. 5®©^ia^jit^*j;D:/^fcttffite^iam©s 

^:S»ffitt©PTCgBffi2 P - 2Q-2R-2S-2T 
(^T2P~2Tt^|2-T«.) &m®LX—fcmz&!8. 
bfefe©T?*S. PTCSf 1 0©^a5©PTCS5^2 

p*«t^2 T<z>mmijfae)ft-8m t -&mm\znm3 p*i 

Z/3T*l9:Wfe«^-»r«, PTC^f 1011 PTCi 
fi2P~2T4i!3P - 3TWJCtt^J»rS«gLfcfc© 
t^S. i©i^> PTCifl 0©tt£taffi&/hS< 

^«tgT?©SEI8l?SJc«tS«^J«^*/h$<-r-5 
fe*lC, ii3P • 3T©IiA^f<, «-PTCSBti 

[0 0 16] PTC^fl 0©{WB, -TTSte^ 

PTCM2 P~2T©iP*^©Sdtgffi-r«.-B 

j EOMizMfa?z>Mc>^tL j eti\zmM&m-ffzE'£ 

»C«> PTCff 1 0«PTCSB(!!:2 P~2T4tIB 
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5 

fciloT, PTC8B&£M?J»C&ifaLTPTC?IH 1 £& 
SH-d-Kltt. 0)J;tfe£, H2»C^-rPTC^Tl 1® 
S«B6 • 7©B»#*£<, d^SS6 • 7 

ffl<S^iaS©S^SPTCSSfil:5 P~5 T*|^-B^it 
TBWtciS^J-rscii^^bv^ 10 

[0 0 17] in^CPTCSflO-llSiM 
§-€-n-€ t n©PTCSB{i2 P~2 T • 5 P~5T©^i& 

^SIIC^V^T«, socPTCitCiOPTCSW 
mfcZtlT^ZW, PTC^CD&tt^glC^UT^H 

V>. 2 ^fS©PTC^*HS-rSfe«)t, PT 
C$f 1 0lC*ViT«-PTCSB^2P~2TcDj?*.*^ 20 
*.&t>, PTCIi^ 1 1 K43UT&PTC8I5&5 P~5 

T<Dmmtkmz&%;\z&z.Tmi£-tz> z. th^mxss> 

&fc5PTCtB5{fc£}S/£#£i,T, ^-nscssjfca-ww 
-emfflm&&£zfi/2ift\ti&te&tmi}mwimz, & 
zitmmm\z&itLx\,^£5&mtmm#m^tzz> 

[0 0 18] iOioSPTCifttt, 
*5V>Ttt, &M&ffi&&$J 1 0~1 0 OmQ'cm. ffi 30 
6f£iaa&*2 0 0t:~2 6 0tT*oT. -*•©«€#*& 

mz&\-}zmi±¥i-mi>m 1 o o o{&£Un?*3^yx 
r> (Mosi,) ^=.mt^yif^> (ws i.) . 

-Jl{fc^> (TiSi.) =EU^ 
r >*-yH h* (MoC) ■^^>yX5 i >*-A*-f H 

(wo , mv?9> (t i o . mtrnm (s i o 
^©&mttMtffc*>, &^\t^)zr^y (mo) 40 
y^f-y (w> , (t n me>mm&mt<Dm& 
mz&z.zz\£iz£^T&mmim<Dmttz>m*<DPT 

[0 0 19] PTC^T£$J5rr-5£-g&fi©g 

tg-g-fe 75i/^77 Kmft£iggs©Sfc 5*t&©Sg«fl:# 
!ft©iS3-i!l££g:fl;Si£5, ^ UX hAy-i 

htMoS i, £Mo©ig-g--tr55 y£7.lt£VvrMo 
S i, £Mo©i)J-&£^ffc;;*ti-5. z.ti%mW-Z3f>z>. 
[0 0 2 0] Sfc, PTCtJfftl/T, ^Mjft6x^*t SO 
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1 ~ 1 0 mQ • c m, mm&Um*® 6 0 *C~ 1 5 0 
TOoT, =ffift^iaSlC*3lt^Sfei[±#^^l 0 0 

oia±«DWtft*n»«yxti?!7A <v,o,) -m. 

<t?U& (Cr.O.) J&ir^S^X&SfcfrigKJilU 
£>*i> &{b£nA©m&n«£&*5;i£lcJ;oTffii&£ 

isosasi^r opt c#i)sf$rf^aiT-5 z. twsimt 

[0 0 2 1] ^C5^CDPTC^MO#i|S(-tLT«, 
(PbTiO,) t55<^X, f^>iA 
'JfA (BaTiO.) t55 7?X, f^>Kfc'X7 
X (BiTiO,) t55y^^$§Wiine©Hg 

##W£n<5. ;i©J;5&*mici3Vvtfc, 7JP*U 

n<D&&itm&$£%.z>z\£\z£r)^ ffie^ias^MJs 

s e t -z^fflmmzmwrz z. 1 t> ajfiBT&s. 
[0022] ±mvitm*<Dttnzm\,*TPTcm? 

ft5«*©PTC8Bffi©*m^n-6nKoivr, 

5lraHLTffi«fL/, Mt5CiT-*MI©PT 

i^s»c^i;TJnx*tjasn**«, #<=»n&«Ji<*©«e 
^©sSBKimafciaW'ntf, PTca5ffi*it?ij»r^ 
b&PTcsf low^n. »jg#©«ji®fc:»tfc 

C i K«fc 0 & P T C SBta&M^JK&ja bfc P T C 
if 1 1 £fWr&;i 
[0 0 2 3] ^©.toTS— #ifSWOPTC$f© 

a»fiR»**«iu«-r*38rft^. ^n^pn©®^*©x 

U •?&{?®.LTm&frM\zm*AX U ^ y*aA-T5^ 

«fc o Tf^©$ tlfc^fl:* jglfigf 
n-5. Cl©J:5^?*trJ;SPTC^©fP^}4«, 
PTC*J»©±^t^ije4#1t^^bT^tl. -95© 

ffitamz iotp T ©f£»4$tt££ft;$-e-.5 t 
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p t c*^ rtTaaasw* 

aa*»K»w* ptc £ £ *>^r«B-e* 

[0 0 2 4] LfrlstetfiZ* SW«SMs*J;tf/S& 
ttffififNUK*. ffi&#iagl££tt5}£ia±#3s©aft 

©f5£-±> M10^<M5PTCW4IHTPT 
C^£feSLfcttn«ft£fcV>*l-£-K:te, ±iB©#i£ 

<D*m&p>m* <Djjm\z£^Tftmt<titz p t cma* 
n© p t ca$&©a& l a£#mtt^-;* h *fti,x&m 
fl2-r-5^©*^«e.n§. tt&©PTcgB{fc© 

noPTcacttoffiias^-rs^^ffflfinf*^. & 

43, £©«fc3fcPTCjgT©fe$S#*£tt, ±j2BL£-# 

tmtftffitnmtft ? s ? * * v**t p t c m 

[0 0 2 5] JlCDi^lCLT^^nfcPTC 20 

<?><mffi® 3 o <o-$mmm*v*?®mm-v $> v , ptc 

Sl?i:lT, ilCil/fcPTCif 1 0£/BV>TV> 
5. ^SfS8§3 0te. PTC$f 1 0^fc«l 1©¥«® 
A«S*¥«^©^ffi3 2*5«fctf 3 3«C**E*ns«t^»C 

[0 0 2 6] S^StfCJB^nfcSamS 32,33 

14*<&#fc&M#**;WBV>i=,n£. S8TS3 2, 3 3 
tt, »««CJg^LfcPTCSITl 0©¥ffiffilClfe^ 30 
3 tlZ i 5 K LT**ttK**HtE «fc 0 P T C 1 

r: y y Jl/^-is* 5 v> S ^t?^ * ? -f X V T&S n £ 
Lfc*<t?T, «8E©»EB&®«*<±£<, a^, PT 

c i o anttv>©T> PTCifio ©stnuaat/h;* 

<fcO, PTC$Tl:J:5iAa*ofiT*iJl:t5i 
«tf«l:ioTPTC^Ifl 0 \Z&£.L1imZ1frfk-r 40 

B j $>m&t<DmmzmMt<nz>mttJL3 2A, 3 3a*>* 

[0 0 2 7] KS8£#§3 0lCia«M^M«bfcfROPT 
C^T©IS8iE*a«»CO^T^-r-5. PTC$fl04 

mf&-rz>PTc$m2 p~2t*i, -s-n-engfc-s^ia 

»tt***UTV»*«*Ct4. PTCIflOll 
S3 2, 3 3W©jl«*[Sj^T^taSfct^lCif@*%) 
«SiE{CJ;«.PTCgCffi2 P~2T©S-SB&©fg$&a 

tt^aste©^^^^^-^©-?, ^iajsfit^*^ so 
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g.i>m<t3.z>. z.<Dittb, mmm 3 0 izmnmmtut 
aE**>oT*<»a«caabTttSMs»L, ptc^ 

^ 1 0£#©&tttf#&*K^lt-S Lfc 

->?«JE ©%£*>*«)$ 3*1-5. fTOPT CUCfir 

2 P~2 TOiSMA«±#U^TOi^^PTC 
1 0O}^[«t«koTJa*8ft©giK6<)&IS8Kffi[^ 

[0 0 2 8] Z-tHZML, 02IC^bfcPTC5fiTl 
U'*V»T, PTC8Pffi5P~5T**-€-n^n^-5^ 

affi*i^*#-r-5Ji-§-»c, 0 3 tcac-routs 3 0 \zmm 

snw5PTC#Tl 0©ttfe9KlfliV>Tf®giE83£f£ 

si-r s i: , PTc^int m^m ommjjftizmw. 
fc&ft-zmm&mmzm'S:^. £©*§£-, nm\z£z> 
&mmit& ptcm fcttm? z ©t, 

*s«at*««^a v^p t cauffis f^ffi^a^^ 0 ©a* 
aaLt#5£«a<&<fc5. £©&«&, ^ 

e^sfiKSBSLTjasMB^u PTc$f nt*© 
tsmmw#i*\zmm-rz>z.iiiifc%. 1/&^t. ^© 
^teic^bfcPTc^i ozm^itE'Stiimm. 
\z. mmm<Dmmmm^m^^\ztih^rct(>iz. -y--^ 
mBE©»^A<«i$!isns. 

[0 0 2 9] ±ifiLfeSiaJ&jS^©S^S P T 

CWGLft*>l3;2>PTCm?<DRt>t)\Z, ffl*Ef*i&£©& 
^•SPTC^fflA^^^PTC^^V^^t), * 

^^©«*gis-t?*s-tj— >?«jE©3S££fflJit<rr;5 c t 
*t-cfrs. ziziTr, Ei \zmisftPTcm^i o*m& 

1"5PT CSPtt 2 P~ 2 Ttf-E-ft^ttgftSffite&iag 
*Wb, ^^aJ5fi^*IC«i:^t•^**3S:V^t>©t•rs^:, 

ptc m^zmnftm-siz, ^-n^n© ptc 

SI5ffi©^ffi^fll^fe0©^SttS«^bV^©T, #P 

TcsBfi:«a«i^i;^-cfflSJ:#-rs. ifc^x. 
ffie^s*©® ptc mm* e. mm.w&» * e c b 

T P T C ^^©J4tafit*^>* KitJD-r "T^tJ 

ja«ss©^^sPTc^©at6xte»*T?©i^w 
KUfcfcfc-a-, ia«gs©RSiSiaJ6*ffi^*Mrjt&8e)S^<t 

*tT?*-5©T, -y— ^SJE©»*di«J«3tl-5. 
[0 0 3 0] mmz. 02J'^bfcPTC^ : f 1 1 * 

i&firr-s p t cscfir 5 p ~ 5 T^n^ns^c-sffite^ 

ia«S:*b. ^M}&fi^^^C«t^i:ll*^V^©<hbfe 
S-g-trfe, &PTCgB{fctt»i^i;5$gTfiS_t#-r-5 

©tr, *B«^ta^©®viPTcsB^e.«a*}a6i«^* 

iE^L-TPTC^^©jftST[ffi^>!rlCJiBors. r 
fcfrtS, ^««E©^3&^PTC^T©»fe ! Ee^*-r© 
«HBfc«*t>fc-a-, ig«SK©lig«Wji&«:i^*MC^*S 

[0 0 3 1] iMLfc^MiaSt^C^Jw.t?. 
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*PTC«fl[«Dffi(E»jaj3ifaiK»iBioji» *3«trxs-PT 

[0 0 3 2] ±3£Lfc«*©PTCiftT£-&;HLfc|g 
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